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REDISCOVERY OF THE PRESUMED EXTINCT 
TRIGGERPLANT STYLIDIUM MERRALLII 
(STYLIDIACEAE) WITH AN AMENDED DESCRIPTION OF 
THE SPECIES AND ITS CONSERVATION STATUS 


By KEVIN F. KENNEALLY 

Western Australian Herbarium, Department of Conservation and 
Land Management, PO Box 104, Como, Western Australia 6152 

and ALLEN LOWR1E 

6 Glenn Place, Duncraig, Western Australia 6023 


ABSTRACT 

Kenneally, Kevin F. and Lowrie, Allen Rediscovery of the presumed extinct 
triggerplant Stylidium merrallii (F. Muell.) T. Durand and B.D. Jackson, 
(Stylidiaceae) with an amended description of the species and its conservation 
status. Stylidium merrallii, previously gazetted as “presumed to be extinct", has 
been recollected and its description amended and conservation status changed 
to “Taxa known to be extant". 


INTRODUCTION 

Stylidium merrallii was described by Ferdinand von Mueller from 
fragmentary material collected by Edwin Merrall in 1888 from near 
Lake Brown (not to be confused with the farming district of the 
same name in the near vicinity), which is 160 kilometres (= 100 miles) 
north east of Toodyay. Little is known of the collector Edwin 
Merrall (1844-1913) except that he collected extensively in the East 
Gippsland area of Victoria and later moved to Western Australia, 
where he was described as a prospector and miner (Hall 1984). He 
died in the Government Plospital, Coolgardie, Western Australia, on 
29 January 1913. His death certificate recorded his occupation as 
‘prospector’. 
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Figure 1. Type sheet of Scylidium merrallii F. Muell. (adventitious rosettes arrowed). 
(MEL 50294). 

The type material of S. merrallii housed in the National Herbarium 
of Victoria (MEL) consists of two fragments of the upper part of an 
inflorescence (Figure 1). 

Mildbracd (1908) in his monograph of Stylidiaceae placed S. merrallii 
in subgenus Nitangium (Endl.) Mildbr. sect. Thyrsiformes (Benth.) 
Mildbr. 

The inadequacy of the type material and the uncertainty of its 
collecting locality have contributed to this species not being 
recollected for over 100 years. Rica Erickson (1958) in her seminal 
work on triggerplants noted: “This plant has been collected only 
once, and it is possible that later clearing for farmlands has 
destroyed its habitat”. Stylidium merrallii was listed under “Taxa 
Presumed to be Extinct” in the Wildlife Conservation (Rare Flora) 
Notice on page 2953 of the July 1992 Western Australian 
Government Gazette and illustrated from the type sheet in Hopper 
etal. (1990). 
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In 1976, Basil and Mary Smith of Wongan Hills collected an 
inflorescence of an unidentified Stylidium species from 
Walyahmoning Rock, 40 kilometres south east of Bonnie Rock in 
the eastern wheatbelt, which they forwarded to the Western 
Australian Herbarium (PERTH). In 1991, one of us (A.L.) discovered 
the specimen in the Herbarium and suspecting that it may be 
refcrrable to S. merrallii contacted the Smiths and requested more 
details. At the first opportunity Basil Smith conducted an aerial 
survey of the collecting locality in his Cessna 150 aircraft, reporting 
on his return that the area was extremely dry and no material was 
likely to be collected until the next season. He subsequently 
provided maps, detailing collecting localities on Walyahmoning 
Rock. 

In early 1992, Dr S. James of the Botany Department, University of 
Western Australia was conducting field work on Isotoma petraea at 
Yanneymooning Hill, 20 kms south west of Walyahmoning Rock. 
Here he collected living material, consisting of basal rosettes of an 
unidentified triggerplant. Some of this material was given to Allen 
Lowrie who examined the rosettes and found evidence of old 
flowering axes amongst the leaves similar to those found on 
Stylidium merrallii. 

On 10 October 1992, Allen Lowrie visited Yanneymooning Hill and 
collected further non-flowering material for cultivation. On 18 
November of that year. Dr S. James and Allen Lowrie again revisited 
Yanneymooning Hill and collected early flowering specimens and 
buds for cytological study. On 24 February 1993, Allen Lowrie, 
Daphne Edinger and Kevin Kenneally returned to Yanneymooning 
Hill and found S. merrallii still flowering and fruiting. Examination 
of the population revealed the development along the major axes of 
adventitious propagules. These formed rosettes, bearing 
adventitious roots, similar to those found on the type fragments. 


TAXONOMY 

Stylidium merrallii (F. Muell.) T. Durand and B.D. Jackson, Index 
Kew. Suppl. 1:77(1896) (as‘S. M orallii’); Pritzel, Bot. Jahrb. 35:596 (1904). 
- Candollea merrallii F. Muell., Victorian Naturalist 5:76 (1888). Type 
citation:' Near Lake Brown: Edwin Merrall.’ Holotype: 100 miles [160 
km] East of Newcastle [= Toodyay], W.A., West of Lake Brown, 1888, 
E. Merrall (MEL 50294). 

Rhizomatous, densely rosetted perennial (the leaves of the basal 
rosette often becoming tufted or caducous with age). Major axes 
several, erect or spreading, slender, up to 18 cm long, leaves scattered 
(with adventitious rosettes developing in their axils late in the 
flowering period), the upper leaves subtending numerous 
compound racemes. Leaves of basal rosettes crowded, firm and flat, up 
to 1.5 cm long, glabrous, slightly spathulate at apex, margin thickly 
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Figure 3. SEM photographs of a seed of S. merrallii showing blunt papillae. From 
Kenneall-y 11356 (PERTH). 


white-scarious, mucronate, minutely denticulate. Leaves of major 
axes spreading and scattered, very narrowly oblong, up to 2 cm long, 
without white margin, long-pilose. Leaves of adventitious rosettes 
spathulate to narrowly oblong, margin thickly white-scarious, 
prominently mucronate. Floral leaves or bracts numerous, arranged 
in pairs along the whole length of the scape, sessile, much smaller 
than major axes leaves, densely pilose. Inflorescence of numerous, 
filiform, compound racemes. Hypanthium shortly pilose and 
minutely glandular-puberulous, tube c. 6 mm long, almost oblong. 
Sepals 5, free to base, c. 1.5 mm long, blunt. Corolla pink (rarely white), 
with dark rose markings near the throat, lobes laterally paired, 
anterior lobes c. 3 mm long, posterior lobes c. 4 mm long, throat 



Figure 4. Yanneymooning Hill showing the apron surrounding the granite 
outcrop dominated by an open shrubland of Calycopeplus ephedroides and Acacia 
tetragonophylla. 
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Figure 5. Daphne Edinger and Allen Lowrie examining a population of S. merrallii 
at Yanneymooning Hill. 

appendages absent; labellum ovate with a minute point and two 
lateral appendages. Capsule narrowly oblong, compressed sideways, 
dumbbell-shaped in cross-section, up to 60 mm long, wider at the 
base. Seeds ovoid, up to 0.5 mm long, papillate, brown (Figures 2 and 
3). 

Other specimens examined. (WESTERN AUSTRALIA): K.F. Kenneally 
11356, 24 February 1993 (CANB, K, MEL, NSW, PERTH); 
Yanneymooning Hill, 40 km NE of Muckinbudin (30°43'S 118°34'E), 
A lien Lowrie 680,10 October 1992 (PERTH); 702,18 November 1992 
(BR1, CANB, K, L, MEL, NSW, PERTH); 704, 24 February 1993 
(PERTH); Wahlyamoning [Walyahmoningl Rock, B. &. M. Smith s.n., 
8 October 1976 (PERTH). 

Distribution. Avon District, Southwest Botanical Province (Beard 
1980). Restricted to drainage channels and seasonally inundated flats 
on the aprons of granite rock outcrops in the eastern wheatbelt of 
Western Australia. 

Ecology. In grey clay supporting an open shrubland of Calycopeplus 
ephedroides Planchon and Acacia tetragonophylla F. Muell. at 
Yanneymooning Hill. In coarse granite silt with stunted 
Allocasuarina huegeliana (Miq.) L. Johnson with some Acacia and 
Melaleuca at Walyahmoning Rock (Figures 4 and 5). 

Flowering period. October-February, but dependent on available soil 
moisture. Specimens in cultivation have continued to flower into 
May. 
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Figure 6. Close-up of part of the major axes of Stylidium merrallii showing 
adventitious rosettes (arrowed). From Kenneally 11356 (PERTH). 


Conservation status: CALM Conservation Codes for Western 
Australian Flora: amended from X: Declared Rare Flora - Presumed 
Extinct Taxa to R: Declared Rare Flora - Extant Taxa. 

Chromosome number, n = 15. 


DISCUSSION 

It can now be established that the type material collected by Merrall 
represented only part of the the upper flowering axes of S. merrallii, 
bearing adventitious, rosetted propagules. The position of one of 
the adventitious rosettes on part of the type material falsely 
conveyed the impression that this was a creeping triggerplant and 
thus resulted in confusing its identity. Because the type material 
bears these adventitious rosettes (Figure 1) we can speculate that 
Merrall may have collected the plant specimens in late January or 
February when these propagules are initiated (Figure 6). 
Examination of the population at Yanneymooning Hill has 
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Figure 7. SEM of major axes of leaf fragments of the type (MEL 50294). left and 
Kenneally 11356 (PERTH), right, showing the similarity in indumentum on the 
adaxial surfaces. 


confirmed that where the major axes make contact with the 
ground, the adventitious rosettes take root and new plants develop. 
This results in young rosettes forming in a discontinuous line, 
radiating out from the parent plant. 

Scanning electron photographs of the leaf indumentum of the type 
(MEL 50294) and Kenneally (11356) show similar indumentum 
(Figure 7). 

S. merrallii appears restricted to the aprons of granite rocks. These 
outcrops provide excellent run-off during the winter and the 
surrounding rock holes contain water well into the summer. We 
know that Edwin Merrall was a prospector and that at the turn of 
the Century the roads to the Goldfields were via granite outcrops 
where water and grazing for horses could be obtained (B. Smith - 
pers. comm.). Camping at these outcrops would have given Merrall 
the opportunity to collect. 

Plants of S. merralli collected from Yanneymooning Hill have been 
found to be infected with the rust fungus Pucciniastylidii McAlpine. 
This is only the second host record for the State (R. Shivas - pers. 
comm.). 
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IDENTIFICATION OF PSEUDOMYS ALBOCINEREUS, P. 
OCCIDENTALS, P. SHORTRIDQEI, RATTUS RATTUS AND 
R. FUSCIPES USING FOOTPAD PATTERNS. 


By N.K. COOPER 

Western Australian Museum, Francis Street., Perth, Western 
Australia 6000 


ABSTRACT 

Identification of four species of native Western Australian Rodents 
(Pseudomys spp and Rattus fuscipes) and of the feral Black Rat (R. rattus) is 
described principally using patterns of footpads. Diagrams and photographs 
are provided. 


INTRODUCTION 

A study of the Western Australian Museum collections indicated 
that the pes (the hind foot) of many small mammals have 
distinctive patterns of pads which can be used to differentiate them. 
This paper is the second in a series to aid in the field identification 
of morphologically similar species (Cooper 1993). 

In the southwest of Western Australia there arc two sympatric 
species of Pseudomys: P. albocinereus (Ash-grey Mouse) and P. 
occidentals (Western Mouse) which are often difficult to distinguish. 
A further two species of native rodent, Rattus fuscipes (Bush Rat) and 
Pseudomys shortridgei (Heath Rat) and the feral Rattus rattus (Black 
Rat) are also sympatric in the southwest of Western Australia. These 
three animals are often confused because of similar pelage. The 
Heath Rat, thought to be extinct until 1987 (Baynes et a1 1987), was 
often misidentified as R. fuscipes. These two groups of rodents are 
discussed in separate sections in this paper. 


PSEUDOMYS ALBOCINEREUS AND P. OCCIDENTALS 

Pseudomys albocinereus has a distribution ranging from the Shark Bay 
area, south to the Perth area on the Swan Coastal Plain and 
eastwards through the wheatbelt to the southern parts of the state 
as far east as Israelite Bay. It is also present on Bernier, Dorre and 
Dirk Hartog Islands and on Woody Island in the Recherche 
Archipelago. This species usually inhabits low heath and shrub 
vegetation on sandy soils of varying depth. 

Pseudomys occidentals is limited to a small area in, and south of the 
southern wheatbelt. This species usually inhabits areas with 
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Figure 1. P. albocinereus. © G. Harold. 


vegetation that ranges from tall woodlands to low heath. The soil 
usually has a high clay content with up to 70% laterite pebbles or 
quartz fragments (Kitchener etal. 1977). 

Pseudomys albocinereus has soft pale grey dorsal fur with a white 
belly. The tail, which is slightly longer than the head and body, is 
pale with some pigmentation and is finely haired. The paws are 
pink. 

The pelage of Pseudomys occidentalis is dark grey dorsally with 
greyish-white ventral fur. The tail is noticeably longer than the 
body, is more heavily haired than P. albocinereus and has a more 
distinct line of pigment than the P. albocinereus. The paws are white. 

Description of Pes Patterns 

These two species of Pseudomys can be confused as the pelage is 
similar, and as with all rodents there is colour variation.The 
quantity of tail pigmentation is also variable. Sub-adults of each 
species often are indistinguishable from each other. The pes of P. 
albocinereus is generally under 23mm long and the pes of P. 



Figure 2. P. occidentalis. © G. Harold. 
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occidentalis is generally between 23-26mm in length. The main 
difference between the pes of Pseudomys albocinereus and P. 
occidentalis (Figures 1 & 2) is the granular nature of the base of the 
digits and of the area around the interdigital pads and the 
posthallucal pads in P. albocinereus (Figure 6; diagram of pes). In P. 
albocinereus the interdigital pads are on raised granular mounds. All 
interdigital and posthallucal pads in P. albocinereus are smaller than 
the terminal pads whereas in P. occidentalis the interdigital pads are 
larger than the terminal pads. 


PSEUDOMYS SHORTR1DGEI, RATTUS FUSCIPES AND R. RATTUS 

Pseudomys shortridgei is now restricted in Western Australia to the 
Fitzgerald River National Park, the Ravensthorpe Range and the 
Dragon Rocks Reserve near Flyden. The Heath Rat inhabits mallee 
heath (Baynes, 1987). 

Rattus fuscipes is a predominantly coastal species. In Western 
Australia its range extends from Juricn Bay to east of Esperance. It is 
also present on many offshore islands including the Abrolhos and 
Recherche Archipelago. The Bush Rat is found in many different 
habitats ranging from dry sandy coastal vegetation to wet areas 
around rivers and swamps. 

Rattus rattus is distributed around all coastal areas of Australia and 
around human habitations and areas of disturbed habitats. Its 
distribution is only restricted by its water requirements. 

Pseudomys shortridgei is dark grey-brown dorsally and paler below. 
The tail is shorter than the head and body, is densly covered in hair 
and is bicoloured; blackish above and paler below. Females have two 
pairs of teats. 



Figure 3. P. shortridgei © G. Harold. 
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Figure 4. R. fuscipes. © G. Harold. 


Rattus fuscipes is grey brown above and paler ventrally. The tail is 
shorter than the head and body and is not bicoloured. The female 
has a variable number of teats but typically there are five pairs. 

Rartus rattus though called the Black Rat has dorsal pelage ranging in 
colour from tan to black with the belly colour ranging from dark 
grey to white. Ears and back feet are large and the tail is longer than 
the head and body. Females have five pairs of teats. 

Description of Pes Patterns 

The main distinction between pes of Rattus and Pseudomys is the 
presence of inverted heart-shaped posthallucal pads in the former 
(Figures 3,4,5). Rattus fuscipes and Pseudomys shortridgei pcs arc also 
different because the posthallucal pad T is elongated in R. fuscipes 
but rounded in P. shortridgei. The main difference between the pes 
of R. fuscipes and R. rattus is the presence of postdigital and 
posthallucal granules (D, F) in R. fuscipes (Figure 4). Also, the 
posthallucal pad ‘J’ in R. fuscipes is small and round whereas in R. 
rattus it is larger and heart shaped. 



Figure 5. R. rattus. © G. Harold. 
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Figure 6. Diagram of right pes of rodent. (A) Terminal pad; (B) Interdigital 
pads: (C) Postdigital pad: (D) Postdigital granule. (E) Hallux: (F) Posthallucal 
granule: (G) Granules; (H,1J) Posthallucal pads. 
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THE BIRDS OF ADELE ISLAND, WESTERN AUSTRALIA 
INCLUDING NOTES ON RECENTLY ESTABLISHED 
BREEDING COLONIES OF RED-FOOTED BOOBIES (SULA 
SU LA) AND GREAT FRIGATE BIRDS (FREQATA MINOR) 


By K.H. COATE 

21 Acanthus Road, Willeton, Western Australia, 6155 
L.A. SMITH 

Western Australian Museum, Francis Street, Perth 6000 

and L. FONTANINI 
RMB 312 Manjimup 6258 


INTRODUCTION 

Adele Island is a low, vegetated sandy island 200 km NNW of Der¬ 
by, Western Australia in latitude 15'33'S, longitude 123T1'E. It rises 
barely 4 m above high water mark, is 3 km long and up to 1.6 km 
wide. It was chartered and named by Commander Baudin in 1801 
during the voyages of the “Geographe” and “Naturaliste”. Stokes 
(1846) and King (1827) mention the island in their logs but Captain 
Walker, Commander of HMS “Penguin” was apparently the first 
european to land on the island (2 May 1891) and make observations 
(Walker 1892). 

In all Walker reported 17 species of bird including “Lesser Sooty 
Terns (Sterna anaestheta)", a "black Noddy, probably A nous stohdus", 
Larus novaehollandiae and two or three species of tern including 
Caspian Tern (Sterna capsia) and the “breeding and abundant Lesser- 
crested Tern (Sterna media)." He also recorded a Pelican (Pelecanus 
conspicillatus), Beach Stone Curlews, Sooty and Pied Oystercatchers, 3 
Reef Herons, Breeding Brown and Masked Boobies, Breeding Pied 
Cormorants, a Bittern, a quail and one or two “warbler-like” birds. 

Adele Island was not revisited by ornithologists again for nearly 80 
years. On June 18 1972, A.A. Burbidge, J. Dell and L A. Smith visited 
the island with other biologists as an adjunct to a survey of the 
Bonaparte Archipelago (Smith et al. 1978). Since then visits have 
become more frequent. The senior author, with other naturalists 
visited Adele Island in June 1989 and 1990 (seventh and second 
respectively) and again on 7 July 1990 with another group of 
naturalists including his co-authors here. 

The following annotated list summarises all bird records from Adele 
Island from 1972 onwards. Breeding records are asterisked and 
number of birds observed (when known) are in brackets. 
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ANNOTATED LIST 


Pelican (Pelecanus conspicillatus) 

18/6/72, 7/6/89, 2/6/90* (immature birds seen), 8/7/90* (50 
breeding pairs, 29 almost fledged young). 

Masked Booby (Sula dactylatra) 

18/6/72* (about 100 pairs), 7/6/89* 2/6/90*, 8/7/90* (300-400 
pairs). 

Brown Booby (Sula leucogaster) 

18/6/72* (1000-1500 pairs), 7/6/89* (1000-1500 pairs), 7/6/89* 2/6/ 
90*. 8/7/90*. Seven regurgitated food items of an alarmed adult 
were collected and identified as follows: Moonfish (Mem? maculata), 
Black-banded King-fish (Seriolina nigrofasciara), Banded Grunter 
(Terapon theraps ) and a Sardine ( Sardinella sp.). 

Red-footed Booby (Sulasula)* 

In the vicinity of northern Australia this pantropic species breeds 
on Cocos Keeling and Christmas Islands, Manock and Pulau Kakabia 
Islands in the Banda Sea, Raine Island on the Great Barrier Reef and 
certain atolls in the Coral Sea, (Nelson 1978) and possibly Ashmore 
Reef (Serventy etal. 1971). The closest record to Western Australia is a 
sighting of 10 white-phase birds off Bawcau Beach, north-east Timor 
in 1973 (McKean et al. 1975). 

On his 1989 visit to Adele Island the senior author recorded 17 
species of bird including the Brown and Masked Boobies but not 
the Red-footed Booby. On his next visit in 1990 he found, among 
other species, 10 light phase and 4 intermediate phase Red-footed 
Boobies nesting in Abutilon indeceum bushes 0.5-1.5 m above the 
ground in an area not visited the previous year. Nests were a loose 
assemblage of sticks 500-600 mm in diameter. Birds were 
incubating single eggs or sitting on newly hatched young. The 
exception was one bird brooding one advanced young. 

Thirty five days later we three visited Adele Island with other 
naturalists but could find no more than the original 14 nests. Of the 
intermcdiate-plumaged birds one was on an egg, two were with very 
young chicks and one had a chick almost ready to fly. The 10 light 
phase adults were incubating eggs or feeding small to large chicks. 
An adult (light phase) was collected. Details of specimens: Western 
Australian Museum A 23083 male. Wing 360 mm, tail 206 mm, 
tarsus 35 mm, middle Toe (including claw) 72 mm, bill entire 88 
mm, bill exposed 77 mm, bill width 20 9 mm, bill depth 27.7 mm, 
total length 645 mm, Wt 760 g. Ephemeral colours: Bill blue-grey, 
orbital skin powder blue, base of bill purplish-pink. Feet pinkish- 
red (claws grey), mouth blue-grey. 

Nesting in trees and shrubs is an important factor effecting the 
distribution (and presumably) numbers of Red-footed Boobies 
(Nelson 1978). The few Abutilon indeceum shrubs on Adele Island are 
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Figure 1. Adele Island showing breeding areas of various species. 1, Pelican; 2, Pied 
Cormorant; 3, Red-footed Booby and Greater Frigate Bird; 4, Lesser Frigate Bird 
(greatest concentration of nests); 5, Caspian Terns. Brown and masked boobies 
not concentrated in any particular area. 

distributed in a narrow straggling band across its southern end so 
the potential for a large colony becoming established is limited. 

Pied Cormorant ( Phalacrocorax varius) 

18/ 6/ 72 (12), 2/ 6/ 90,8/ 7/ 90* (about 300 advanced young). 
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Great Frigate Bird (F regata minor)* 

The Great Frigate Bird has a pantropic distribution similar to that of 
the Red-footed Booby. In the vicinity of Australia it breeds on Cocos 
Keeling and Christmas Islands in the Indian Ocean, several groups 
of islands in the Coral Sea (Serventy, Serventy and Warham 1971), 
and several islands in the seas of Wallacea (White and Bruce 1986). It 
appears on the north coast of the Northern Territory, Australia in 
January and February (Storr 1977) while further west it is a rare 
visitor to the Timor Sea (Storr 1980) 

On 18 June 1972 L.A. Smith and J. Dell saw 2 all black frigate birds 
soaring very high and separate from the many Lesser Frigate Birds 
and suspected they were Great Frigate Birds. The senior author here 
thought they were present on his 1989 visit and then on his June 
1990 visit found 200-300 breeding pairs at the southern end of the 
island adjacent to the Red-footed Booby and interspersed with 
nesting Lesser Frigate Birds. Adults were on chicks ranging from the 
newly hatched to almost fledged. One adult male collected. Details 
of specimen: Western Australian Museum A23081. Wing 575 mm, 
tail (outer feathers) 387 mm, tarsus 20 mm, middle toe and claw 67 
mm, bill entire 105 mm, bill exposed 90 mm, bill width 21 mm, bill 
depth 28.9 mm. Total length 900 mm, Wt 1000 g. 

Lesser Frigate Bird (Fregata ariel) 

18/6/72* (1500-3000 breeding pairs), 7/6/89*, 2/6/90*. 8/7/90*. 
White-faced Heron (A rdea novaehollandiae) 

8/7/90(1). 

Great Egret ( Egretta alba) 

8/7/90(4). 

Intermediate Egret ( Egretta intermedia) 

8/7/90. 

Little Egret (Egretta garzetta) 

2/6/90,8/7/90. 

Eastern Reef Heron (Egretta garzetta) 

18/6/72(100 dark phase birds and 1 white phase), 7/6/89 (200-300 at 
least 50% white phase), 2/6/90 (both phases present, grey phase 
breeding, 2 eggs on ground among Spinifex). 

Rufous Night Heron (Nycticorax caledonicus) 

7/6/89 (20-30), 2/6/90 (40). The “bittern” recorded by Walker (1892) 
was most probably a juvenile Night Heron. 

Australian Kestrel (Falco cenchroides) 

2/ 61 90(1), 8/ 7/ 90 (2). 

Brown Falcon (Falco berigora) 

2/6/90(1). 
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Pied Oystercatcher ( Haematopus longirostris) 

7/6/89,8/7/90. 

Grey Plover (Pluvialissquatorola) 

2/6/90,8/7/90. 

Eastern Golden Plover ( Pluvialis dominica) 

7161 89 (about 40 in breeding plumage). 

Red-capped Plover (Charadrius ruficapillus) 

7/6/90,8/7/90. 

Whimbrel (Nttmenius phaeoptis) 

2/6/90,8/7/90. 

Bar-tailed Godwit (L imosa lapponica) 

2/6/90,8/7/90. 

Grey-tailed Tattler (Tringa brevipes) 

2/6/90,8/7/90. 

Greenshank ( Tringa nebularia) 

7/6/90,8/7/90. 

Ruddy Turnstone (A renaria interpres) 

7/6/892/6/90,8/7/90. 

Red Knot (Calidris canutus) 

8/7/90. 

Australian Pratincole (Stiltia Isabella) 

2/6/90,8/7/90. 

Silver Gull (Laras novaehollandiae) 

18/ 6/ 72,7/ 6/ 89,2/ 6/ 90,8/ 7/ 90. 

Common Noddy (Anousstolidus) 

7/6/89,8/7/90(1). 

Caspian Tern (Sterna caspia) 

18/6/72 (5), 7/6/89 (large numbers), 2/6/90 (140 pairs on eggs), 8/7/ 
90* (chicks and eggs). 

Crested Tern ( Sterna bergii) 

7/6/89,2/6/90,8/7/90. 

Lesser Crested Tern ( Sterna bengalensis) 

7/6/89. 

Boobook Owl (Ninox novaeseelandiae) 

8/7/ 90. One collected (Western Australian Museum A23078). Pellets 
collected under the Boobook roost contained remains of Ramis 


289 



exulans (presumably the Mus sp. of Walker 1892). There are four 
specimens in the Western Australian Museum (M23473—76) 
collected by the Department of Conservation and Land 
Management in 1981. 

Tawny Grass bird (Megalurtis timoriensis) 

18/6/72 (several). One collected. Western Australian Museum A11801. 
7.6.89* (nest with 2 eggs), 2/6/90,8/7/90. This species would have 
been the Warbler like birds of Walker (1892). 

Magpie Lark (Grallina cyanoleuca) 

8/7/90. 


CONCLUSION 

The 38 species of bird recorded from Adelc Island comprises, not 
surprisingly, mostly seabirds, laro-limnocolae, littoral, estuarine and 
other aquatic species such as cormorants, egrets and pelicans (30 
species). Three species of booby, 2 species of Frigate Bird, 2 species of 
tern, the Pied Cormorant, Pelican and Reef Heron have been 
recorded breeding on the island. Some, like the Brown and Masked 
Boobies breed regularly, presumably annually, while others like the 
Pied Cormorant and Pelican apparently breed irregularly. Of the 
remaining 8 species only one, the Tawny Grassbird is resident. 
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DIET OF REGENT PARROTS (POL YTELIS ANTHOPEPLUS) 
IN THE SOUTH-WEST OF WESTERN AUSTRALIA. 


By J. L. LONG 

76 Roberts Road., Kelmscott, Western Australia. 6111 
and P. R. MAWSON 

Agriculture Protection Board of Western Australia, Bougainvillea 
Avenue, Forrestfield, Western Australia 6058 


INTRODUCTION 

There arc few records of the diet of Regent Parrots in Australia. 
Gould (1865) indicates that they ‘feed on the seeds, buds, blossom 
and nectar from the white gum. Forshaw (1969) lists their general 
foods as the seeds of grasses and herbaceous plants, and fruits, berries, 
nuts, leaf buds, nectar, blossom and green vegetable matter. For the 
eastern subspecies (P. anthopeplus anthopeplus ) Sonter (1984) records 
them feeding on Box Mistletoe (A myema miquelii) and Burbidge 
(1985) and Beardsell (1985) list 40 species of plants based on 
observations of feeding birds. In Western Australia Carter (1924) 
reported the western subspecies (P. a. westralis ) feeding on the seeds 
of the Jam Tree (Acacia acuminata). The Western Australian Museum 
has records of them feeding on Wheat (Triticum aestwum ) and 
Native Cherry (Exocarpus sp.) (R. E. Johnstone pers comm.), but there 
have been no systematic studies of their foods. 

This study started in 1970-72 (see Long 1984a and 1985) when 
Regent Parrots were a declared pest species under the auspices of the 
Agriculture and Related Resources Protection Act (1976) because of 
‘former’ depredations to grain and fruit crops in the 1940s. However, 
since this time concurrent with firstly a decline then an increase in 
numbers of Regent Parrots this declaration was changed to one of 
protection for the species under the Wildlife Conservation Act 
(1950). Although there are few old records of any damage caused by 
Regent Parrots, in the late 1980s they were found to be feeding on a 
variety of cultivated fruits in the Kendenup area. This paper 
describes the diet of 243 Regent Parrots. 


METHODS 

For study (a) the stomach, crop and proventriculus were taken from 
145 Regent Parrots shot between September 1970 and October 1972. 
The contents of each was stored in 10% formalin for later 
identification. In study (b) a further 98 Regent Parrots were 
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collected in January and February 1989 using mist nets and shot 
guns during trials on control techniques for parrots. The stomachs 
and crops from these parrots were placed in 70% alcohol also for 
later examination. 

The 145 parrots collected for study (a) came mainly from the 
Wickepin shire (165 km SSE Perth), but also from an area bounded 
by Corrigin (196 km ESE of Perth) in the north, Hydcn (291 km ESE 
of Perth) in the east, Dumbleyung (234 km SE of Perth) in the south, 
to Wickepin in the east. A sample of five parrots was collected each 
month during the above period. Each monthly sample contained 
some parrots of each sex. They were collected from 14 different 
locations, of which five were within 5 km of wheat storage bins at 
railway sidings. Of the 145 parrots taken 88 were from the 5 
localities near wheat storage bins. 

The preserved food samples were washed, dried at 36'C, sorted and 
weighed. The identification of seeds was by comparison with seeds 
collected during and after the completion of the study, and with 
seeds from established reference collections. 

The contents of the 98 crops for study (b) came from the Kendenup 
area (329 km SSE of Perth) in January - February 1989. The stomach 
and crop contents were removed from the liquid (alcohol), sorted by 
hand and examined while wet. An estimate was made of the items 
in the diet on the basis of — those which constituted 25% or more of 
the sample scored ‘11 while those of a lesser amount scored T. Food 
items were identified by comparison with known specimens or by 
the Seed Testing Laboratories, Department of Agriculture, South 
Perth. 


RESULTS 

No differences could be found for the items in the diet between the 
two years of the study so the data were pooled. No differences were 
found between adult, sub-adult, and juvenile, or male and female 
diets for either 1970-72 (study (a)) or 1989 (study (b)). 

The five most common items for 1970-72 with a frequency greater 
than ten (10) (see Table 1) were wood chips (132), Eucalypt spp. seeds 
(118), Wheat (Triticum aestivum) (106), Storksbill ( Erodium spp.) (35) 
and Native Cherry (Exocarpus sp.) fruits (12). For 1989 (see Table 2) 
these were wood chips ( Eucalyptus spp.) (91), apple pulp (Mains 
sylvestris) (45), Erharta calycina (40), Onion Grass corms ( Romulea rosea ) 
(34) and Wheat ( Triticum aestivum ) (15). 

Specific Items in the Diet and their Identification 
Eucalypt Species 

Material from Eucalyptus spp. consisted of wood chips, seed and tissue 
from the hypanthium and ovary of fruits. The wood chips are 
probably consumed accidently or to aid digestion while the seed 
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Tabic 1. Frequency of occurrence of items in diet of Regent Parrots 1970-72. 


Item 

1 

F 

M 

A 

M 

] 

J 

A 

S 

O 

N 

D 

Total 

Myrtaceae 

Eucalyptus spp. 

11 

12 

7 

12 

12 

8 

12 

10 

10 

11 

9 

4 

118 

Wood chips? 

10 

13 

8 

12 

13 

11 

11 

12 

15 

11 

11 

5 

132 

Poaceae 

*Triticum aestivum 

13 

12 

8 

10 

12 

11 

11 

9 

9 

3 

6 

2 

106 

Geraniaceae 
*E rodium spp. 

3 








11 

11 

10 


35 

Santalaceae 

Exocarpus sp. 

2 




1 

1 



1 

6 

1 


12 

Cucurbitaceae 
*Cucumis myriocarpus 





1 


2 

6 

1 


1 


11 

Chenopodiaceae 
Chenopodium spp. 

3 



3 






2 


1 

9 

Atriplex sp. 

Polygonaccae 

1 












1 

*Polygonum sp. 


1 


1 

4 


1 

1 





8 

Apiaceae 
*Schoenalaena sp. 

2 



1 





1 



3 

7 

Fabaceae 
*Trifolium sp. 



2 

4 








1 

7 

Asteraceae 
*Arctotheca sp. 


1 



1 





1 



3 

Br adycombe sp 








2 


1 



3 

Solanaceae 

Soianum sp. 






1 




1 



2 

Mimosaceae 

Acacia sp. 












2 

2 

lridaceae 
*Romulea rosea 












2 

2 

Brassicaceae 
*Sysymbrium sp. 







1 






1 

*Raphanus sp. 







1 






1 

Portulacaceae 
Calandrinia sp. 










1 



1 

Family not known 
fruit? 





2 








2 

blossom 









1 




1 

Insects 
scale insects 




2 

1 


2 






5 

Coleoptera larvae 






1 




2 



3 

* = Introduced Species 


and tissue from the hypanthium provide a genuine food source. 
Eucalyptusspp. other than wood chips made up 9.0% of the annual 
diet by weight and were found in 81.4% of the parrots examined in 
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the 1970-72 study. Wood chips made up 13.4% by weight and were 
found in 91.0% of the parrots. Together they are one of the more 
important items of the Regent Parrot diet. Wood chips were found 
in 92.8% of the birds in the 1989 study (study (b)). 

Positive identification of the origin of wood chips recovered in 
study (a) was not achieved although the bulk of the material 
appeared to have been derived from eucalyptus fruits, boughs and 
stalks (pedicel, peduncle etc). Efforts were made to identify the 
fragments to specific level, but this was not possible with the 
techniques available at the time. A ‘best estimate’ indicated that at 
least 16% was from Salmon Gum (E. salmonophloia), but that a 
further 70% might also have been from this species. Ad hoc 
observations in the area suggest that Regent Parrots fed mainly on 
Salmon Gum and occasionally on Tall Sand Mallee (E eremopltila.). 

Wheat (Triticum aestivum) 

Grains of cultivated wheat formed the largest single item in the diet 
in study (a), 39.4% by weight, with a frequency of occurrence of 
73.1% and were recorded in the diet in every month of the year. 
There was no difference in the amount or occurrence of wheat in 
the diet between those parrots collected within 2 km of rail sidings 


Tabic 2. Frequency and percentage of items in diet of Regent Parrots 1989. 



Score ‘2’ 

Score T 



Item 

Major Item 

Minor Item 

Total 


No 

% 

No. 

% 

No. 

% 

Myrtaceae 

Eucalyptus spp. woodchips 

76 


15 


91 

92.8 

Poaceae 
*Avena sativa 

1 

1.0 

1 

1.0 

2 

2.0 

*Digitaria sp. 



1 

1.0 

1 

1.0 

*Erharta calycina 

25 

25.5 

15 

15.3 

40 

40.8 

*Hordeum vulgare 

4 

4.1 

4 

4.1 

8 

8.2 

*Triticum aestivum 

3 

3.1 

12 

12.2 

15 

15.3 

lridaceae 

*R omulea rosea (corms) 

2 

2.0 

7 

7.1 

9 

9.2 

*R omulea rosea (seeds) 

14 

14.3 

20 

20.4 

34 

34.7 

Rosaceae 

*Malus sylvestris (seeds) 



3 

3.1 

3 

3.1 

*Malus sylvestris (puIp) 

31 

31.6 

15 

15.3 

46 

46.9 

Fabaceae 
*Lupinus sp. 



1 

1.0 

1 

1.0 

*Trifolium sp. 

1 

1.0 

8 

8.2 

9 

9.2 

Asteraceae 
*Sonchus sp. 

2 

2.0 

1 

1.0 

3 

3.1 


* = Introduced species 
N = 98 

Score 1 = < 25% of sample Score 2 = > 25% of sample 
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and those taken over 2 km away. However, no parrots were collected 
at railway sidings in the period from January to March when these 
localities were abandoned in favour of other feeding areas. 

Although Kendenup is not a wheat growing area, wheat figured 
highly in the 1989 sample (frequency of occurrence 15.3%). It is 
thought that the grain was obtained from feed trails set out for 
sheep. 

Other Seeds of Importance 

The seeds of Storksbill (Erodiumsp.)(14.3% by weight of annual diet) 
were obviously important seasonally (in spring) in 1970-72 as were 
the seeds of Paddy Melon (Cucumis myriocephalus ) (3.2% by weight) in 
winter, Chenopodium, Schoenolaena, Trifolium and Polygonum in 
summer - autumn, and Acacia seeds in summer. 

In 1989 the seeds of Veldt Grass Erharta calycina and seeds of Onion 
Grass (Romulea rosea ) were important items in the diet, while the 
corms of R. rosea were next most important. 

Fruits 

The fruits of Exocarpus sp. (2.3% by weight of annual diet) were 
important items in spring and autumn and the unidentified fruit 
(A) in autumn in the 1970-72 study. Apple pulp was an important 
food item at Kendenup in study (b) (frequency of occurrence 46.9% 
pulp and 3.1% seed). This is not surprising since the birds were all 
taken in apple orchards where most birds were feeding on the fruits. 

Insects 

Insects were an important dietary item during winter and spring in 
1970-72 but did not appear in the diet in January-Februaryl989. 
Obviously insects are not part of the regular summer diet of Regent 
Parrots. 


DISCUSSION 

This study (part (a)) and that of Burbidge (1985) and Long (1985 and 
1990) and Mawson and Long (1993) indicate the reliance of Regent 
Parrots on Eucalyptus species both for nesting and as a food source. 
Burbidge (1986) reported that the single most important reason for 
the decline of Regent Parrots in eastern Australia has been the 
clearing of mallee scrub and the possible absence of a continuous 
food supply for the whole year. 

Eight of the plant items listed here in the 1970-72 study and all 
those in the 1989 study were from introduced species of plants. This 
feature is known to be common to several of the Psittacidae whose 
food habits have been studied in Australia ((Western long-billed 
Corella (Cacatua pastinator) Smith and Moore 1991; Galah ( Cacatua 
roseicapillus) Rowley 1990; Long-billed Corella ( Cacatua tenuirostris) 
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Temby and Emison 1986; Red-cappcd Parrot (Purpureicephalus 
spurius), Ringnecked Parrot ( Barnardius zonarius), and Western 
Rosella ( Platycercus icterotis ) Long 1984a, 1984b). Of 40 food items for 
the Regent Parrot listed by Burbidgc (1985) and Beardsell (1985) at 
least 26 were from introduced plants. 

The Regent Parrot populations in Western Australia quickly 
adapted to cultivated grain as a food source and increased in 
numbers after settlement (Serventy and Whittell 1976). Numbers 
continued to increase through the 1940s and 1950s until further 
clearing for farming began to have its effect and the species began to 
decline in the 1960s. Another factor contributing to the decline at 
this time was the development of bulk handling facilities erected at 
many sidings and changes from bagged grain to “on farm" handling 
of grain in bulk. 

Continued clearing in the wheatbelt together with other factors 
(grazing by sheep and rabbits, fire, and salination have resulted in 
limited regeneration of trees and the degredation or elimination of 
much of the understorey (Long in Smith 1978; Saunders et al. 1985) 
appears to have contributed to this species continued demise in the 
central and northern wheatbelt (Long and Mawson unpublished 
data). 
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A FLOWERING CALENDAR FOR JOHN FORREST 
NATIONAL PARK 


By PAUL G. ARMSTRONG 

Unit 2,31 Manchester Street, Victoria Park, Western Australia 6100 
and BARRY G. MUIR 

Muir Environmental, 1400 Coulston Road, Boya, Western Australia 

6056 


ABSTRACT 

Flowering data were collected in John Forrest National Park on 587 species 
over a six year period. Unlike results front studies elsewhere, there was found 
to be a very regular cycle of flowering throughout the year, with a peak in 
August-September. The majority of species flowered regularly in vegetation 
where there had been an absence of fire for 16 or more years. In mid-summer 
to autumn 9-11% of species were flowering. This has significance for over¬ 
summer survival of nectarivores. Species that were never recorded flowering, 
or flowered continually, are discussed, as are species with bimodal flowering 
cycles. 


INTRODUCTION 

During a flora survey of John Forrest National Park (Armstrong and 
Muir 1988) flowering data were collected on 587 species of plants, 
including 98 introduced species. Many species were in common with 
flowering studies elsewhere in similar habitats (Majer 1981, Worsley 
Pty Ltd 1985). This paper summarises results of the John Forrest 
study and compares it with Majer’s and Worsley’s findings. 


METHODS 

Twenty-two study plots were established in John Forrest National 
Park (Figure 1). Each site was within a visually discernible habitat 
type: brief descriptions of sites and discussions on site similarity arc 
presented in Armstrong and Muir (1988). 

Sites were visited on a monthly basis and flowering recorded. 
Presence of five or more flowers, or flowering inflorescences, on a 
single plant was considered flowering; less was considered not 
flowering. Some species did not fit these criteria. For example, the 
presence of spores in mature sori was considered “flowering” in ferns, 
and mature sporulating cones of Macrozamia riedlei was also 
considered flowering. 

Flowering was considered continuous if there was not more than a 
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Figure 1. John Forrest National Park showing the study quadrat locations in 
relation to roads and Jane Brook. 

single month in which flowering was not observed. Bimodal 
flowering, i.e. two distinct periods of flowering, was recorded where 
intervals of two months or more separated flowering events. 

Plant species were identified at the Western Australia Herbarium 
(Perth) by taxonomic keys, referral to voucher specimens and some 
confirmations by experts in relevant taxonomic groups. Plant 
nomenclature follows that of Green (1985) with amendments from 
Supplement No. 7 (1988). 

The age of vegetation since last fire (at the end of the study period) 
was determined by using the records of the National Parks 
Authority of Western Australia and Department of Conservation 
and Land Management. These records were checked by 
approximations using growth measurements of Xanthorrhoea preissii 
(Lamont and Downes 1979). Where X. preissii was absent or scarce 
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Table 1. Age of vegetation in sites used in this paper determined from records 
of NPA and CALM. Field estimates of age based on X preissii growth (Lamont 
and Downes 1979) and other observations. 


Site No. 

Age from Park 
Records (yrs) 

Age Estimated from 

X preissii Growth, etc. 

1 

16 

15 

2 

4 

3 

3 

4 

3 

4 

16 

15 

5 

16 

20 

6 

16 

25 

7 

16 

25 

8 

17 

20 

9 

19 

20 

10 

17 

20 

11 

16 

20 

12 

19 

25 

13 

19 

20 

14 

19 

20 

15 

3 

3 

16 

17 

20 

17 

17 

20 

18 

17 

20 

19 

26 

20 

20 

7 

6 

21 

7 

5 

22 

16 

15 


visual estimates of vegetation age based on extensive personal 
experience were used. Results from these records and estimates are 
presented in Table 1. It is considered that visual and documented 
ages of the vegetation correlated fairly well. Most of the flowering 
observations were made in the older vegetation so that fire 
influences were avoided as much as possible. The NPA and CALM 
records were taken to be the true fire ages. 

To permit comparison of John Forrest flowering data with those of 
Majer (1981) and Worsley Pty Ltd (1985) it was considered important 
that the three study sites did not differ greatly in rainfall. 
Comparative rainfall data is presented in Table 2 for the study 
period and preceding two years (to allow for earlier bud primordia 
development). It appears that the rainfall at John Forrest is similar 
to that at Majer’s (1981) Victoria Reservoir site. The average rainfall at 
the Worsley (Boddington) site is about 100mm less but probably not 
so different as to devalue the comparison. 

RESULTS 

Data were obtained on 587 species of plants; 489 native species and 
98 introduced. Eighty-six families are represented, with a mean of 
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6.8 species per family. Appendix 1 lists the species recorded, flowering 
months and site numbers where the data were recorded. Figure 2 
shows the number of species flowering each month for native and 
introduced species. 



Months 

□ Native + Introduced 


Figure 2. Number of native and introduced species flowering each month. 


Table 2. Average annual rainfall for each study area. Data for Majers' (1981) 
study from Victoria Reservoir 5km \VN\V of the study area: for Worsley Pty 
Ltd (1985) study from Tunnel Road on the western edge of their Boddington 
study area; John Forrest data from the Ranger Station within the Park. Mean 
annual rainfall is presented for the period of the study and the two years 
preceding its commencement. 


Year 

Majer (1981) 
Study Area 

Worsley (1985) 
Study Area 

John Forrest 
National Park 

1985 


674 

849 

1984 


706 

960 

1983 


950* 

808 

1982 


663* 

794 

1981 


606* 

878 

1980 


751 

942 

1979 

831 

481* 

766 

1978 

949 

715* 

856 

1977 

807 



1976 

917 



MEAN 

876 

693* 

856 

Note: * based on incomplete data. 
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DISCUSSION 


Data on fire age shows that 17 of the study sites were in vegetation 
at least 16 years old. This was well past the 3-5 year old period of 
maximum species diversity identified for jarrah forest by Bell and 
Koch (1980) and thus should have avoided biased flowering results 
caused by post-fire successional species or fire-stimulated flowering. 
Three of the remaining five sites were in the peak species-diversity / 
age range, therefore this phenomenon was taken into account. In 
the older sites flowering times observed probably represent fairly 
well the natural flowering cycle of the species. It is of note that of 
the 587 species recorded only a few were found exclusively in the 
sites of lesser fire age. It can therefore be suggested that the majority 
of the species arc able to flower successfully in long-unburnt 
bushland. Data in this study were collected over a longer period 
(6 years) than previous studies in Australia (Table 3), and thus may 
“average out” many climatic factors which could cause variations in 
flowering from one year to the next. Additionally, the study 
included more species. 

It is noteworthy that all previous authors recorded, or mentioned 
specifically, minor peaks in flowering in months other than spring 
(e.g. Worsley, 1985). These may be artefacts of insufficient data. The 
John Forrest study resulted in a very smooth graph of flowering, 
with a peak in spring, and no evidence of minor peaks in other 
months (Figure 2). It may be that with greater amounts of data 
similar results could be found in vegetation elsewhere. 

Peak of flowering is clearly in September-October (spring). A 
significant factor is the relatively large numbers of species flowering 
in late summer and early autumn (February to April) when 
flowering appears in most studies to have almost ceased (13% of 
species in February, 9.1% in March and 9.5% in April). Using 
Keighery’s (unpublished) provisional list of genera visited by Apis 
mellifera, the common honey bee, one can estimate the number of 


Table 3. Location of studies on flowering in Australia, the number of species 
considered, length of the study and the reference. 


Location of 

Study 

Number of 
Species 

Period of 
Study (yrs) 

Reference 

WA Banksia woodland 

75 

2 

Milewski & Davidge 
(1980) 

Vic heath 

85 

? 

Patton (1933) 

SA heath 

102 

3 

Specht &. Ray son (1957) 

SA Wilsons Prom. 

117 

4 

Groves & Spccht (1965) 

WA jarrah forest 

102 

1 

Majer (1981) 

WA jarrah forest 

222 

1 

Worsley Pty Ltd (1985) 

This study 

587 

6 
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Tabic 4. List of genera visited by Apis mellifera, the number of species in the 
genera recorded flowering in John Forrest National Park between February- 
April, and the resource collected by the bees. Modified from Keighery (unpub.). 


Family/genera 

No. Species 
Flowering 
February-April 

Source of: 

Pollen Nectar 

ZAM1ACEAE 

M acrogamia 

1 

X 

CYPERACEAE 

Lepidosperma 

6 

X 

Mesomelaena 

2 

X 

JUNCACEAE 

Juncus 

2 

X 

XANTHORRHOEACEAE 


Lomandra 

2 

X x 

CASUAR1NACEAE 

Casuanna 

I 

X 

PROTEACEAE 

A denanthos 

1 

X ? 

Banksia 

1 

X X 

Dryandra 

1 

X X 

Grevillea 

3 

X x 

AMARANTHACEAE 

Ptilotus 

3 

X X 

P1TTOSPORACEAE 

Billardiera 

1 

X X 

M1MOSACEAE 

Acacia 

3 

X X 

PAPILIONACEAE 

D aviesia 

1 

X ? 

Jacksonta 

I 

? ? 

POLYGALACEAE 

Comesperma 

1 

X 

SAP1NDACEAE 

Dodonaea 

1 

X 

D1LLEN1ACEAE 

Hibbertia 

2 

X 

MYRTACEAE 

Agoms 

1 

X X 

Astartea 

1 

X X 

Baeckea 

1 

X X 

Beaufortia 

1 

X X 

Calothamnus 

1 

X X 

Calytrix 

1 

X ? 

Darwinia 

1 

X 

Eucalyptus 

6 

X X 

Verticordia 

1 

X X 

EPACR1DACEAE 

Leucopogon 

1 

X 

LOGAN1ACEAE 

L ogania 

1 

X X 

GOOD EN1ACEAE 

Scaevola 

2 

X X 

STYLID1ACEAE 

Stylidium 

1 

X ? 

ASTERACEAE 

Olearia 

1 

X ? 
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species recorded in John Forrest National Park which fall into each 
genus and thus the number of species possibly providing honey, 
nectar or both. This may also be significant to native insects and 
birds. Results are presented in Table 4. 

This exercise possibly demonstrates that as many as 52 species may 
produce pollen and 26 nectar during the period of apparently poor 
flowering. These data suggest the native fauna may be fairly well 
catered for and could survive the summer/ autumn stress period 
satisfactorily. This is providing other influences such as severe 
drought or fires do not reduce flowering over that period, or that 
large numbers of introduced honey bees do not greatly increase 
competition for resources. This finding is in contrast with 
suggestions that some fauna may be suffering severe food stress 
during autumn. 

Eight species of plants were never recorded flowering. These were: 
Cheilanthes distans (sporulating), Mesomelaena pseudostygia, Kingia 
australis, Haemodorum spicatum, Caladenia menziesii, Phoenix 
dactylifera, Tribulus terrestris and Ricinus communis. Some of these are 
inconspicuous and could have been missed, e.g. Cheilanthes distans, 
but others are normally obvious, e.g. Kingia australis. It is considered 
unlikely that flowering in these species went unnoticed and 
further research is needed to determine the frequency, duration and 
environmental triggers of flowering of these species. 

Supplementary data for species not recorded flowering have been 
included into Appendix 1 for completeness. These data were 
obtained from specimens at Perth Herbarium collected near the 
study site. 

Eleven species showed almost continuous flowering throughout 
the year. These were: 

Pleurosorus rutifolius, Cymbopogon obtectus, Rhynchelytrum repens, 
Themeda australis, Adenanthos barbigerus, Grevillea bipinnatifida, 
Grevillea glabrata, Jacksonia sternbergiana, Hibbertia hypericoides, 
Darwinia citriodora and Hypochaeris glabra. Of these only two, 
Rhynchelytrum repens (Poaceae) and Hypochaeris glabra (Asteraceae) 
were introduced species, all others being native. If one examines the 
proportion of flowering introduced species in the poorest month 
(May, 7 species) to the best month (October, 68 species) about one- 
tenth as many are flowering in May. Similar results (1:6.5) are found 
with native species (poorest month March, 44 species, best month 
October, 288 species flowering). 

Seven species showed discontinuous periods of flowering: 
Pennisetum setaceum (May-June and Novembcr-February), 
Lepidosperma angustatum (April-June and October), Laxmannia 
squarrosa (May, July and October-November), Tricoryne elatior (June 
and October-March), A ndersonia lehmanniana (April-September and 
December), Scaevola fasciculata (May and August-January) and 
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Olearia paucidentata (April-July and October and January). As a 
break in flowering of 2 months was used as the criterion for 
discontinuous flowering the non-flowering periods are considered 
quite substantial. Pennisetum setaceum, Lepidosperma angustatum and 
TVicoryneelan'ordemonstrated clear-cut bimodal flowering, usually 
in autumn/early winter, and a second peak in spring/summer. 
These probably relate to a sudden burst of activity when the first 
winter rains come to warm soils and the second when the soils begin 
to warm after winter but the ground is still moist. Others showed 
more irregular and difficult to interpret peaks of flowering. Worsley 
Pty Ltd (1985) listed four species with apparently bimodal flowering. 
One of these, Eriochilus dilatatus (April and October) which we 
recorded at John Forrest flowering in May but not at any other time 
may be worthy of further investigation as a truly bimodal flowerer. 
Of the other three species. Lobelia beterophylla and Tetraria octandra 
we recorded flowering continuously over the between-flowering 
period recorded by Worsley. T remandra stelligera was recorded by 
Worsley Pty Ltd flowering in February and November, but we did 
not find it in John Forrest National Park. 
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Drosera erythrorhiza 
Drosera gigamea 
Drosera glanduligera 
Drosera heterophylla 
Drosera leucoblasta 
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Melaleuca trichophylla 
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Xanthosia Candida 
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OBSERVATIONS OF SEABIRDS AND SHOREBIRDS IN 
NUSA TENGGARA (LESSER SUNDAS) AND MOLUCCAS, 

INDONESIA 


By R.E. JOHNSTONE, 

Western Australian Museum, Francis Street, Perth 6000 


ABSTRACT 

Twenty-five islands were visited in Nusa Tenggara and Moluccas between 1988 
and 1993 namely: Lombok, Sumbawa, Moyo, Sangeang, Komodo, Pasir, Rinca, 
Flores, Adonara, Lembata, Alor, Sabu (Savu), Roti, Ndana, Scmau, Merah. Timor, 
Kera, Ambon, Banda, Wokam, Kai Besar, Kai Kecil, Tanimbar and Selaru. Forty- 
four species of seabird and shorebird were recorded, and for each of these 1 
give details of distribution (including extra limital range), status and for some 
habitat preferences and breeding. Many of the species listed represent new 
island, archipelago and/or regional records. Other records extend the known 
dates of migrants in Wallacea and provide new breeding localities. 


INTRODUCTION 

This paper is based on information gathered during vertebrate 
surveys of islands in Nusa Tenggara and Moluccas from 1988 to 1993. 
The following islands were visited: Lombok from 1 to 7 May and 16 
to 17 October, 1988; Sumbawa from 7 to 29 May 1988, Sumbawa, 
Sangeang and Moyo Is from 9 October to 19 November 1988; West 
Timor, Semau, Flores, Lembata and Adonara Is from 15 October to 
25 November 1989; west Flores, Komodo, Pasir (8'33'S 119'40'E) Rinca, 
Semau and west Timor Is from 27 April to 4 June 1990; south-west 
Timor, Semau, Roti Ndana (10'59'S 122'53'E) and Sabu Is from 18 
September to 30 October 1990; Pantar, Alor, Semau, Merah (islet off 
SE end of Semau 1.), Kera (4 km NW Kupang) and south-west Timor 
Is, from 2 April to 16 May 1991; Banda Neira, Wokam (Aru Is) and Kai 
Is from 19 September to 29 October 1992; and Tanimbar and Selaru 
Is from 13 April to 4 May 1993. 

In the annotated list 1 summarise for each species its relative 
abundance and give an outline of extra limital range and status in 
Wallacea. Classification and nomenclature follows Andrew (1972) 
and Storr and Johnstone (1979). 


ANNOTATED SPECIES LIST 

Calonectris leucomelas Streaked Shearwater. Loose flocks of 10,60, 50 
and 20 feeding well off Timor I. in c. lat. 9'30'S on 8 April 1991. 
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Figure 1. Map of Nusa Tenggara (Lesser Sundas) and Moluccas, Indonesia, showing islands visited. 





Breeding on temperate and subtropical islands in north-west Pacific, 
and dispersing southwards mainly to equatorial seas. A winter 
visitor to Wallacea. 

Puff in us pacificus Wedge-tailed Shearwater. One in the Lombok 
Strait on 31 May 1988; one between Semau and Roti Is on 5 October 
1990; and 10 on the water and flying in Banda Sea (between Banda 
and Kai Is) on 30 September 1992. Breeding on numerous tropical 
and subtropical islands in Indian and Pacific Oceans, and dispersing 
widely. Status in Wallacea uncertain, very few published records. 

Oceanodroma matsudairae Matsudaira’s Storm-Petrel. One in the 
Lombok Strait on 31 May 1988. Breeding on lwo Jima (Volcano Is) in 
subtropical north-west Pacific, and dispersing to north Indian 
Ocean. In Wallacea uncommon passage migrant. 

Phaethon lepturus White-tailed Tropicbird. One in strait between Alor 
and Pantar Is on 9 April 1991. Breeding on tropical islands in 
Atlantic, Indian and Pacific Oceans. Status in Wallacea unknown. 

Fregata minor Great Frigatebird. One off Rinca I. on 13 May 1990; 2 
near Labuan Bajo, Flores 1. on 15 May and 4 on 22 May 1990; one at 
sea well off Timor 1. in c. lat. 9'30'S on 8 April 1990; and 4 near Hatta 
1. (Banda Sea) on 30 September 1992. Breeding on tropical islands in 
Atlantic, Indian and Pacific Oceans. Breeding and resident in 
Wallacea. 

Fregata ariel Lesser Frigatebird. One just off Alas, Sumbawa 1. on 29 
May 1988; 2 off Moyo 1. in November 1988; 1 in strait between Timor 
and Semau Is on 20 October 1990; groups of 8, 3 and 6 (including 
some immatures in Tual harbour (Kai Is) on 1 October, 1, 6 and a 
flock of 30 on 9 October; 2 over a fresh water lake on Kai Kecil 1. on 
9 October, and 10 (probably this species) at sea near Elat, Kai Besar 1. 
on 12 October 1992; 1 in Saumlaki harbour (Tanimbar 1.) on 15 April 
and 1 off Latdalam (Tanimbar 1.) on 24 April 1993. Breeding on 
tropical islands in Atlantic, Indian and Pacific Oceans. Most are 
probably visitors from near Wallacea i.e. Cocos (Keeling) and 
Christmas Is and Ashmore Reef Is. 

Fregata andrewsi Christmas Island Frigatebird. One female near 
Lembar Harbour, Lombok on 31 May 1988. Breeds on Christmas 1 
(Indian Ocean). In Wallacea uncommon visitor. 

Sula stda Red-footed Booby. Ten (mostly immatures) in Kalabahi 
harbour, Alor 1. on 9 April, one at Kabir, Pantar 1. on 21 April 1991; 
and one (a brown morph) landed on ferry SW of Alor in c. 8'30'S on 
29 April 1991; over 30 near Hatta 1. (between Banda and Kai Is) and 5 
further east in Banda Sea on 30 September 1992; and 2 off Saumlaki, 
Tanimbar 1. on 29 April 1993. Breeding on tropical islands in 
Atlantic, Indian and Pacific Oceans. Breeding and resident in 
Wallacea. 

Sula leucogaster Brown Booby. One just off Alas, Sumbawa 1. on 29 
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May 1988; and 2 near Hatta 1. on 30 September 1992. Widespread in 
Indian and Pacific Oceans. Breeding and resident in Wallacea. 

Pelecanus conspicillatus Australian Pelican. Recorded on Kai, 
Tanimbar and Selaru Is. Ones, twos and small groups (up to 6). 
Breeds in Australia Status in Wallacea uncertain, recorded as casual 
or vagrant from Sulawesi and Lombok east and south to New 
Zealand. 

Vanellus miles Masked Lapwing. One calling at night over Saumlaki, 
Tanimbar I. on 1 May 1993. Occurs in northern Australia and south 
New Guinea. Casual visitor to Ambon, Banda, Kai Is, Leti, Babar and 
Tanimbar Is. 

Pluvialis squatarola Grey Plover. One on coastal flats near Bima, 
Sumbawa 1. on 9 October 1988; ones, twos and a loose group of 8 at 
Tanjung Pasir, Moyo 1. in November 1988; one on beach at Limaggu, 
Sabu I. on 3 October 1990; four on exposed reefs around Kera (Kra 1., 
4 km NW Kupang) on 7 April 1991; and 4 edge of airstrip Banda 
Neira 1. on 23 September 1992. Breeding in arctic Europe, Asia and 
North America and wintering mainly south of Tropic of Cancer. In 
Wallacea, uncommon visitor and passage migrant. 

Pluvialis fulva Pacific Golden Plover. Two on tidal flats at Sebatok, 
Moyo 1. on 6 November 1988. Two single birds on sandy beach at 
Limaggu, Sabu 1. on 1 and 2 October 1990; one edge of mangal at 
Lifuleo, Timor 1. (10'28'S 123’30'E) on 5 and 6 May 1991; and one near 
Tual (Kai Is) on 10 October 1992. Breeding in arctic Asia and west 
Alaska, and wintering mainly in south Asia, lndo-Australian 
Archipelago, Australia and New Zealand. A passage migrant and 
winter visitor to Wallacea. 

Charadrius dubitis Little Ringed Plover. Two on Pasir 1. (north, 8‘33'S 
119'40'E) off Komodo 1. on 20 May 1990. Breeding in Europe, north 
Africa and north and central Asia, and wintering in Africa (south of 
Sahara) and south and east Asia, Philippines, New Guinea and 
Australia. Scarce winter visitor to Wallacea. 

Charadrius ruficapillus Red-capped Plover. Two on beach at Uiasa, 
Semau 1. (1010'S 123'28'E) on 30 May 1990; and 5 at edge of a small 
lake near Panitc, Timor 1. on 26 October 1990. Vagrant from 
Australia (recorded as far west as Java). 

Charadriusperonii Malaysian Plover. One collected from mouth of a 
small creek near Menia, and groups (up to 6) on beach at Limaggu, 
Sabu 1. in September-Octobcr 1990; and 2 pairs on sandy beach on 
Kera 1. (4 km NW Kupang) on 7 April 1991. Resident in Wallacea. 

Charadrius mongolus Mongolian Plover. One at beach at Limaggu, 
Sabu l.on 1 October 1990. Breeding in north-east Asia, and wintering 
in south-east China and from Taiwan south to New Zealand. Scarce 
or rare in Wallacea, mainly on passage to and from Australia. 
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Charadrius leschenaultii Large Sand Plover. Two on Pasir 1. (south) and 
one on Pasir 1. (north) (8'33'S 119‘40’E islets off Komodo 1.) on 20 May 
1990; 4 single birds on sandy beach at Limaggu, Sabu 1. from 1-4 
October 1990, and one on beach on Kera 1. (4 km NW Kupang) on 7 
April 1991. Breeding in central Asia, and wintering in east and 
southern Africa, Madagascar, south and east Asia, Indo-Australian 
Archipelago, Australia and recently Tasmania and New Zealand. In 
Wallacea, uncommon passage migrant and winter visitor. 

Charadrius veredus Oriental Plover. One collected from grassland at 
Menia, Sabu 1. on 29 September 1990; 2 edge of airstrip Banda Neira 1. 
on 23 September 1992 and one on 24 and 26 September. Breeding in 
Mongolia, south Siberia and north China, and wintering mainly in 
northern Australia. In Wallacea mainly a passage migrant to and 
from Australia. 

Numenius minutus Little Whimbrel. Two in low grass edge of airstrip 
at Banda Neira 1. on 26 September 1992; and 5 over Adaut, Selaru 1. 
on 28 April 1993. Breeding in north Siberia, and wintering mainly in 
northern Australia. In Wallacea rare, most birds on passage to or 
from Australia. 

Numeniusphaeopus Whimbrel. One on mudflat near Bima, Sumbawa 
1. on 19 October 1988; moderately common on Moyo 1. in November 
1988; one edge of a mangrove lined creek at Loho Liang, Komodo 1. 
on 18 May and one on Pasir 1. (north) on 20 May 1990; one collected 
from a beach at Menia and 2 single birds on beach at Limaggu, Sabu 
1. in September-October 1990; ones, twos and small groups (up to 10) 
on coasts of Roti 1. in October 1990; two on beach at Ndana 1. on 14 
October 1990; one on rocks at Kera 1. on 7 April 1991; one on 
landward edge of mangal at Kabir, Pantar 1. on 20 April 1991; one on 
coast at Onansila, Semau 1. on 5 May 1991; two on beach and another 
calling on Banda Neira 1. on 24 September 1992; one in mangal at 
Karangguli, Aru Is on 5 October 1992; one on mudflats at Elat, Kai Is 
on 17 October 1992; and single birds in mangal near Saumlaki, 
Tanimbar I. on 14 and 15 April and 4 on 19 April 1993. Breeding in 
north-cast Siberia, and wintering from east India, Taiwan and Palau 
south to Tasmania and New Zealand. In Wallacea a common passage 
migrant and winter visitor. 

Limosa lapponica. Bar-tailed Godwit. Three feeding on mudflats near 
Alas, on 28 May 1988, and one on beach near Waworada, Sumbawa 1. 
on 27 October 1988; one on tidal flats at Sebotok, Moyo 1. on 6 
November 1988; 16 on mudflats at small lake near Panite, Timor 1. 
on 26 October 1990; one on coastal rocks at Batu, Pantar 1. on 19 
April 1991; 4 on beach at Merah 1. (off south-east end of Semau 1.) on 
8 May 1991. Breeding in north Europe and north Asia, and Alaska, 
and wintering from south-east China and Taiwan south to 
Tasmania and New Zealand. In Wallacea, uncommon migrant and 
winter visitor. 
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Tringa stagnatalis Marsh Sandpiper. Ten on wet mudflats at small 
lake 15 km ENE Baa. Roti 1. on 7 October, and 2 at a small lake 20 km 
SSE Baa, on 16 October 1990; 8 at a smal 1 lake near Panite, Timor 1. on 
26 October 1990; and one near Elat, Kai Is on 18 October 1992. 
Breeding in east Europe and central Asia, and wintering in Africa, 
south Asia, Indo-Australian Archipelago, Australia, Tasmania and 
occasionally New Zealand. There are few records for Wallacea; 
uncommon passage migrant and winter visitor. 

Tringa nebularia Greenshank. One edge of creek near Panite, Timor 1. 
on 19 October 1990. Breeding in north Europe and north Asia, and 
wintering in south Europe, Africa, south Asia and from Taiwan 
south to Tasmania and New Zealand. In Wallacea, listed by White 
and Bruce (1986) as common on passage and wintering. 

Tringa glareola Wood Sandpiper. One at a small fresh water lake 20 
km SSE Baa, Roti I. on 16 October 1990. Breeding in north Europe 
and north Asia, and wintering in Africa, south Asia and from 
Taiwan south to Australia. In Wallacea, listed by White & Bruce 
(1986) as common on passage and wintering. 

Tringa terek Terek Sandpiper. One edge of water at a small lake near 
Panite, Timor I. on 26 October 1990. Breeding in north-east Europe 
and north Asia and wintering in east Africa, Madagascar, south and 
south-east Asia, Indo-Australian Archipelago, northern Australia 
and occasionally southern Australia, Tasmania and New Zealand. In 
Wallacea, few records mainly on passage possibly wintering. 

Tringa hypoleucos Common Sandpiper. Two single birds on Sangeang 
1. in October 1988; moderately common on Moyo 1. in November 
1988; ones, twos and loose groups (up to 10) in rice fields and on coast 
at Menia and Limaggu, Sabu 1. in September-October 1990; 
moderately common on coasts of Roti 1. in October 1990; two single 
birds and a group of 3 on beach at Uiasa, Semau 1. in October 1990 
and single birds on coast on Onansila, Semau 1. in May 1991; single 
birds observed in creeks, lakes and mangal on Timor 1. in October 
i^O and May 1991; 2 on rocks on Kera 1. on 7 April 1991; 10 sightings 
all of single birds on beaches and rocks at Batu and in mangal at 
kabir, I antar I. in April 1991; ones, twos and groups (up to 4) on 
airstrip and beaches on Banda Neira 1. in September 1992; 3 single 
birds recorded in mangal on Wokam 1. in October 1992; single birds 
at Mun and Elat, kai Besar 1. in October 1992; and ones and twos at 
Saumlaki and Latdalam, Tanimbar 1. in April 1993. 

Breeding in Europe and north and central Asia, and wintering in 
south Europe, Africa, Madagascar, south Asia and from south Japan 
south to Australia. In Wallacea common on passage and wintering. 

Tunga brevipes Grey-tailed Tattler. Moderately common on 
Sumbawa 1. (recorded at Teluk Santong, near Alas, Empangand near 
Bima) and Moyo 1„ mainly tidal flats and beaches. One on Komodo 1. 
and one on Pasir 1. in April-June 1990; ones and twos on beaches at 


344 



Limaggu, Sabu 1, and ones, twos and threes on coasts and inland 
lakes of Roti 1. in September-October 1990; one at Onansila, Semau 
1. on 3 May 1991; one at Karangguli, Aru Is on 7 October 1992; and 
one near Elat, Kai Besar 1. on 19 and 20 October 1992. Breeding in 
north Siberia, and wintering from south-east China, Taiwan and 
Carolines south to Tasmania and New Zealand. In Wallacea a 
common passage migrant and winter visitor. 

Ar enaria internes Ruddy Turnstone. Two on sandy beach at 
Limaggu, Sabu 1. on 1 October 1990; and 3 on exposed reef Kera 1. on 
7 April 1991. Breeding in far north of North America, Europe and 
Asia, from Ellesmere 1. east to west Alaska, and wintering from 
Iceland, Japan, Hawaii and California south to South Africa, 
Tasmania, New Zealand and Chile. In Wallacea mainly a passage 
migrant. 

Calidris alba Sanderling. Twenty on sandy beach at Limaggu, Sabu 1. 
on 1 October 1990. Breeding in arctic regions, and wintering from 
British Isles, Caspian Sea, Japan, British Columbia and Massachusetts 
south to South Africa, Tasmania, New Zealand and southern South 
America. Very few records for Wallacea, passage migrant and winter 
visitor. 

Calidris ruficollis Red-necked Stint. Two on beach at Limaggu, Sabu 
1. on 4 October 1991; flock of 10 and another of 50 at small lake near 
Panite, Timor 1. on 26 October 1990; and one on weed bank on Kera 
1. on 7 April 1991. Breeding in arctic Asia and north-west Alaska, and 
wintering from south-east China and Taiwan south to Tasmania 
and New Zealand. In Wallacea a moderately common passage 
migrant and winter visitor. 

Calidris subminuta Long-toed Stint. Ten in grass, mud and water at 
edge of a small lake 15 km ENE Baa, Roti 1. on 7 October 1990. 
Breeding in Siberia, and wintering from India and Taiwan south to 
Australia. There are very few records for Wallacea, scarce or 
uncommon passage migrant and winter visitor. 

Calidris acuminata Sharp-tailed Sandpiper. Eleven on mudflats edge 
of a small lake near Panite, Timor 1. on 26 October 1990. Breeding on 
arctic coast of central-north Asia, and wintering from New Guinea 
south to Tasmania and New Zealand. In Wallacea mainly a passage 
migrant. 

Limicola falcinellus Broad-billed Sandpiper. Two edge of small lake 
near Panite, Timor 1. on 26 October 1990. Breeding in arctic Asia, and 
wintering from east India and Taiwan south to northern Australia. 
In Wallacea probably only on passage. 

Phalarofius lobatus Red-necked Phalarope. Four feeding on calm 
waters between Moyo and Sumbawa Is on 14 November 1988; flocks 
of 15-20 in strait between Alor and Pantar Is on 15 April and 5- 
10,000 in loose flocks ranging from 10-500 feeding in the same strait 
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on 29 April 1991. Breeding in far north of Europe, Asia and North 
America, and wintering at sea off west Africa, east Asia (from Ryu 
Kyus south to Sundas and east to Bismarcks and western South 
America. Listed by White and Bruce (1986) as vagrant to Wallacea, 
however it would appear to be a common winter visitor to this 
region. 

Esacus magnirostris Beach Stone-curlew. One on Moyo I. on 14 
November 1988; one on Rinca 1. on 12 May 1990; 2 on Pasir I. (north) 
on 20 May 1990; and 4 on stony flat on Merah 1. on 8 May 1991. 
Occurs from Andaman Is, Malaya and Philippines south-east to 
northern Australia and New Caledonia. In Wallacea uncommon 
resident. 

Stiltia isabella Australian Pratincole. One collected from a grassy 
coastal flat at Menia, Sabu 1. on 28 September; and single birds and 
small flocks (up to 10) near Baa, Roti 1. in October 1990. Breeding in 
arid northern and eastern Australia, and dispersing northwards (as 
far as Borneo, Sulawesi, Moluccas and New Guinea) and southwards. 
In Wallacea a non-breeding migrant or visitor from Australia. 

Anous stolidus Common Noddy. One at sea near Kai I. on 1 October 
1992. Breeding on islands in tropical and subtropical Indian Ocean 
and west and central Pacific from Laccadive, Ryu Kyu and Hawaiian 
Is south to Madagascar, Lord Howe 1. and Norfolk I., and dispersing 
widely. There are few records for Wallacea. 

Chlidoniashybrida Whiskered Tern. A flock of 60-80 flying between 
Semau and Roti Is on 5 October 1990 and two over a fresh water 
lake on Kai Kecil 1. on 9 October 1992 Occurs in Australia, Tasmania 
and from Philippines and Java east to New Guinea. Status in 
Wallacea uncertain. 

Sterna hirundo longipennis Common Tern. Eight at sea between 
Saumlaki, Tanimbar 1. and Adaut, Selaru 1. on 25 April, 1993, 
Breeding in north-east Asia, and wintering from east India and Sri 
Lanka east to New Britain, Solomons and eastern Australia. Few 
records for Wallacea, presumably a passage migrant. 

Sterna sumatrana Black-naped Tern. Recorded on Rinca, Komodo, 
Pasir, Flores, Timor, Semau, Merah, Roti, Ndana, Alor, Pantar, Kai! 
wokam, Tanimbar and Selaru Is. Common resident. Mainly ones, 
mnf Sm - a11 flocks ( U P to 20 )’ occasionally larger flocks (up to 
1 U 0 ). Ten pairs were breeding on a small limestone stack near 
Onansila, Semau 1. on 4 May 1991; and 30-40 pairs were breeding on 
Merah 1., (SE end of Semau 1.) on 8 May 1991. These are the first 
breeding records for the Lesser Sundas. 

Sterna anaethetus Bridled Tern. One dead immature on Pasir 1. on 20 
May 1990; small flocks (up to 6) off Komodo 1. on 22 May 1990; flock 
of 6 near Semau 1. on 28 May 1990; flocks of 8,10 and 20 between 
kupang and Semau 1. in September-October 1990; one just off Kera 
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1. on 30 April 1991; small flocks (up to 6) off Roti 1. and between Roti 
and Ndana Is in October 1990; flocks of 50, 5, 2 and 6 off SW 
Tanimbar 1. on 20 April 1993; and flocks of 10,5,4,100,20 and 15 in 
strait between Tanimbar and Selaru Is in late April 1993. 

Occurs in north and cast Indian Ocean and west Pacific, north to 
Red Sea and Taiwan and south to northern and western Australia. 
Status in Wallacea is unclear, possibly some breeding, but most 
would be passage migrants to and from Australia 

Sterna fuscata Sooty Tern. Flock of 6 feeding off Komodo 1. on 17 May 
1990; flock of 150 between Semau and Roti Is and 2 just off Roti 1. 
on 5 October 1990; 40 feeding off SW Timor on 8 April 1991; and 40 
in Banda Sea (between Banda and Kai Is) on 30 September 1992. 
Breeding on tropical and subtropical islands in Indian Ocean and 
west Pacific from Laccadive, Andaman and Ryu Kyu Is south to 
Mascarcne Is, Lord Howe 1., Norfolk 1. and Kcrmadec Is, and 
dispersing widely. Status in Wallacea unclear, very few records. 

Sterna bergii Crested Tern. Recorded on Lombok, Sumbawa, Moyo, 
Komodo, Rinca, Flores, Semau, Timor, Merah, Roti, Ndana, Alor, 
Pantar, Banda Sea (between Banda and Kai Is) and Tanimbar 1. 
Common, probably resident. Ones, twos and small flocks (up to 40). 

Sterna bengalensis Lesser Crested Tern. Four on Kera 1. on 7 April 1991; 
one at Limaggu, Sabu 1. on 1 October and flock of 30 at same place 
on 4 October 1990; 6 off Kai Besar 1. on 16 October 1992; and ones, 
twos and small flocks (up to 6) off SW Tanimbar 1. and between 
Tanimbar and Selaru Is in April 1993. Ranges from south and east 
shores of Mediterranean, Red Sea and coasts of east Africa, 
Madagascar, south Asia, lndo-Australian Archipelago and northern 
Australia. Status in Wallacea uncertain, most birds possibly visitors 
from Australia. 

Sterna albifrons sinensis Little Tern. Flocks of 100,50,20 10,30 and 100 
were recorded flying north through the strait between Lombok and 
Sumbawa Is on 18 October 1988. This straight is probably an 
important flyway for this species between South East Asia and 
northern Australia. Eight (all in breeding plumage and involved in 
ground and low level breeding displays) on a stony flat on Merah 1. 
on 8 May 1991. One nest with a single egg was also found at same 
place. One in Dobo harbour on 1 October and 3 near Karangguli, 
Wokam 1. on 5 October 1992; and 2 in Saumlaki harbour, Tanimbar 
1. on 3 May 1993. Ranges from east India, Manchuria and Japan south 
to Tasmania and New Zealand. In Wallacea, resident and passage 
migrant. 


DISCUSSION 

Forty-six species were recorded during these surveys. Twenty-five 
species are migrants mainly from Holarctic and Palaearctic regions 
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namely: Streaked Shearwater, Matsudaira’s Storm-Petrel, Grey 
Plover, Pacific Golden Plover, Little Ringed Plover, Mongolian 
Plover, Large Sand Plover, Oriental Plover, Little Whimbrel, 
Whimbrel, Bar-tailed Godwit, Marsh Sandpiper, Wood Sandpiper, 
Greenshank, Terek Sandpiper, Common Sandpiper, Grey-tailed 
Tattler, Ruddy Turnstone,Sanderling, Red-necked Stint, Long-toed 
Stint, Sharp-tailed Sandpiper, Broad-billed Sandpiper, Red-necked 
Phalarope and Common Tern. Eleven species are resident in the 
Wallacean region namely: White-tailed Tropicbird, Great 
Frigatebird, Christmas Island Frigafebird, Red-footed Booby, Brown 
Booby, Malaysian Sand Plover, Beach Stone Curlew, Whiskered Tern, 
Black-naped Tern, Crested Tern and Little Tern. Ten species are 
migrants from Australia namely: Wedge-tailed Shearwater, Lesser 
Frigatebird, Australian Pelican, Masked Lapwing, Red-capped Plover, 
Australian Pratincole, Common Noddy, Bridled Tern, Sooty Tern 
and Lesser Crested Tern. 

The Indonesian islands of Nusa Tenggaraand Moluccas are situated 
directly north of Western Australia. Because of this they are well 
placed to receive Palaearctic shorebirds on passage to and from 
Australia, especially to north-western Australia which is a major 
wintering ground for many of these birds. There is however a great 
disparity between the numbers of shorebirds found in Wallacea 
compared to north-western Australia Judging from our data and 
limited information available in the literature it appears that 
Wallacea is used mainly as short-term stopover for waders on their 
way to and from Australia. The main reason for this is no doubt the 
lack of suitable habitats on these islands. Wallacea consists of a large 
number of mostly small islands with fairly limited habitats. There 
are for example few large estuaries, coastal swamps, extensive blocks 
of mangal and most beaches are narrow and rocky or sandy. Some 
species such as the Little Whimbrel must overfly the region, judging 
from the lack of records, but for others, the Wallacean islands act as 
a screen reducing the numbers that reach Australia, for example the 
Red-necked Phalarope. 

That is not to say however, that Wallacea is not important for 
seabirds and shorebirds. It does support good numbers of some 
northern visitors including the Whimbrel and Common Sandpiper, 
and for many species it is probably the most important section of 
the flyway between northern Asia and Australia. Many of the 
smaller species use the islands as staging or resting areas before 
moving on, and the seas provide valuable feeding areas for some 
seabirds during migration, especially Bridled and Little Terns. 

In May 1988 Bridled Terns were migrating through the Lombok 
Strait and in April 1993 through the strait between Tanimbar and 
Selaru Is. This tern is almost entirely a breeding visitor to Western 
Australia arriving late September or October and leaving between 
late February and early May. Prior to this work nothing was known 
of the flyways used by this species to and from their breeding 
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quarters in Australia. Bridled Terns winter mainly in the seas off 
northern-eastern Borneo. The strait between Lombok and 
Sumbawa Is also appears to be an important flyway for migrating 
Little Terns. 

The breeding sites listed for the Black-naped and Little Terns are 
the first for the Lesser Sundas and are especially important for the 
Little Tern which has declined throughout much of its range. Two 
tropical species, the Great Frigatebird and Red-footed Booby, breed 
in Wallacea and have recently colonised north-western Australia. 
The future conservation of these species in Wallacea will no doubt 
greatly affect their status in Australian waters. 

Noteworthy also, hut not treated in this paper, is the large scale 
migration of some Australian landbirds including the Sacred 
Kingfisher, Rainbow Bee-eater and Tree Martin, to the Lesser 
Sundas. 
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FROM FIELD AND STUDY 


Falsistrellus mackenziei at Jandakot - The Harry Waring Marsupial 
Reserve (32°15S, 115‘'50E), near Jandakot was the capture site of a 
male Western False Pipistrelle at 12:30am on 29 January 1993. The 
bat was captured in a mist-net strung between two Melaleuca 
preissiana trees at a height of 2.5m. The surrounding area is low open 
forest dominated by M. preissiana, Eucalyptus rudis close to Lake 
Banganup and Banksia woodlands (B. attenuata and B. menziesii) on 
the heavily leached Bibra Sands. Tuart woodlands (E. gomphocephala) 
are found to the west on limestone ridges. The understory is 
variable, and includes young E. rudis alternating with patches of 
Acacia pulchella and Jacksonia furcellata as well as J. sternbergiana, 
Macrozamia riedlei and Xanthorrhoea preissii. 

The records of the Western Australian Museum (current as of July 
1992) show that this is the northern most capture of F. mackenziei 
for the coastal plain. F. mackenziei had previously been captured 
only in the south-west, in an area that stretches from Dwellingup 
south to Denmark. Only one other F. mackenziei has been recorded 
outside this area and is listed as a York capture. This animal was 
removed from the radiator grill of a car travelling from Perth to 
York. 

- D. J. HOSKEN AND J. E. O’SHEA, Zoology Department, University 
of Western Australia, Nedlands 6009 

A new bird record for Bernier Island, Shark Bay - While 
undertaking research into the biology of the Shark Bay Mouse 
Pseudomys fieldi on Bernier Island in March 1993, we observed a pair 
of the Laughing Turtle-dove, Streptopelia senegalensis. The birds were 
seen together at our camp at Redcliff Beach on the east side of 
Bernier Island, at ll:30hrs on 19 March. A single bird was seen again 
on 23 and 28 March. It appeared to be in poor condition and wanted 
food and water. We suspect that the other dove had perished by this 
time. 

The Shark Bay area experienced strong 20 to 25 knot south/south¬ 
east winds prior to the doves being first observed and it is possible 
that they were blown to the island from the Peron Peninsula, 
approximately 100km south/south-east of Bernier Island. Storr 
(1983. Rec. West. Aust. Mus. Suppl. 21) recorded Laughing Turtle-doves 
near Denham and they are now abundant around the old Peron 
Station homestead (Mark True, pers. comm.). Alternatively, they 
may have come from Canarvon, 40km to the east of Bernier Island, 
where they have also been recorded (Blakers et al. 1984: RAOU Atlas 
of Australian Birds) and are now abundant. 

The Laughing Turtle-dove has established successfully only around 
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towns in southern Western Australia, where an adequate water 
supply is present (Long, 1988: APB Tech Ser. 1). There are reports of 
this species unsuccessfully colonising near roadhouses on the North 
West Coastal Highway east of Denham, following periods of high 
rainfall (Sedgwick 1965: West. Aust. Nat. 9:154). Their dependence on 
a reliable water supply means they are unlikely to become 
established in arid areas (Blakers et al. 1984; RAOU Atlas of Australian 
Birds). For this reason we believe that this record on Bernier Island is 
probably of transient birds and this introduced species is unlikely 
to become established on this important nature reserve. 

- KEITH MORRIS, PETER SPELDEWINDE AND PETER ORELL, 
CALM Wildlife Research Centre, P.O. Box 51, Wanneroo 6065. 


Rainbow Lorikeets breeding in Eastern Goldfields -On 16 June 1993 
we observed a pair of Rainbow Lorikeets, Trichoglossus haematodus 
which presumably escaped from captivity, squabbling with a pair of 
Port Lincoln Ringnecks, Platycercus zonarius over a hollow in a 
Salmon Gum in Coolgardie. A nearby Salmon Gum was in flower 
and the lorikeets were feeding in it. An inspection one week later 
indicated no further activity. However on 6 July a pair was observed 
to fly from the same hollow. Several days later the pair was captured 
and relocated back into captivity and two white eggs removed from 
the hollow. Following this incident the Port Lincoln Ringnecks 
established themselves in the same hollow. Although there is some 
doubt whether the lorikeet chicks would have survived, this record 
does suggest that Rainbow Lorikeets are aggressive nesters with the 
potential to displace locally indigenous species. 

- ANDREW CHAPMAN AND SEAN HAZELDEN, CALM, P.O. Box 
366, Kalgoorlie 6430. 


Dewfall in the desert - J. Gentilli notes that there is a need to study 
the role of dew in arid environments (1993: West. Aust. Nat. 19: 201- 
218). Some oservations made at Wanjarri Nature Reserve are relevant 
to this. 

Wanjarri Nature Reserve lies just east of the road between Leinster 
and Wiluna, and lies within the 200mm rainfall zone. When I 
stayed there from 11 - 14 August it had been a year of exceptional 
rainfall. At the old shearing shed the soil was damp and the 
ephemeral vegetation lush and waist-high. 

After arriving at Wanjarri we checked and emptied the rain gauge. 
It did not rain during our stay, however each day when the rain 
gauge was checked at dawn it recorded 0.5mm of moisture - 
presumably the heavy dew which dripped from the ground flora. 
By 10am it had evaporated and the gauge was dry. This rate of 
dewfall must contribute significantly to the availability of water in 
the community. It also highlights the fact that cumulative rainfall 
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totals recorded from places like Wanjarri are probably an 
underestimate due to evaporative losses. 

- B. M. J. HUSSEY. CALM. P.O. Box 104, Como 6152 

Welcome Swallows Hirundo neoxena may have caused the first 
fatality attributed to birds in WA - On 2 September 1983 Neville 
Flynn, aged 42, from Osborne Park died as a result of a fatal disease 
transmitted by Welcome Swallow nest or faecal material. Mr Flynn 
died in hospital from pneumonia (3 days), Cryptococcal meningitis 
(3 months) (P. R. Manning, Registrar General’s Office, pers. comm. 
1990). 

Approximately six months prior to his death Mr Flynn had held a 
ladder for a colleague who removed two Welcome Swallows’ nests 
from the roof of Mr Flynn’s workshop. One of the nests 
disintegrated as it was being removed, showering him with fine 
particles of nest material and/or droppings (Vince Condon, Weekend 
News 12-13 November 1983). 

Mr Flynn later swept up the nest debris, apparently further 
inhaling the bird fungus, Cryptococcus neoformans, which doctors 
found in his body. Dr J. C. McNulty, then Commissioner for Public 
Health, said "it is recognised in the books that Cryptococcus is 
transmitted by pigeons to man but it is still a most unusual cause of 
death anywhere in the world.” 

Lumbar punctures confirmed, soon after Mr Flynn went to 
hospital, that he had fungal meningitis caused by C. neoformans, 
which was also discovered in nest samples taken from the 
workshop. 

Pigeon excreta is the most common source of C. neoformans. The 
yeast develops on the creatine (nitrogenous substance) in pigeon 
manure. The yeast is carried in the intestinal tract of pigeons. 
Pulmonary cryptococcosis has occured in workmen who have been 
exposed to the yeast while demolishing old buildings where pigeons 
have roosted. Most of the cryptococcal infections occur from 
inhalation of the fungus along with the dust from areas enriched 
with pigeon manure (W. Weber 1979: Health Hazards From Pigeons, 
Starlings and English Sparrows, Thomson Publications, California). 

I would like to thank Kevin Campbell, Deptartment of 
Occupational Health, Safety and Welfare, Western Australia who 
alerted me to this incident. 

- PETER COYLE, 6 Owens Court, Belmont 6104 

Distribution and possible butterfly pollination of Parsonsia - Rye 
(1987, In: Marchant et al., Flora of the Perth Region, Dept of Agriculture, 
Perth) describes Parsonsia diaphanophleba F. Muell. (Apocynaceae) as a 
woody climber endemic to the Perth region and restricted to the 
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banks of the Murray and Serpentine Rivers on the eastern side of 
the Swan Coastal Plain and on the Darling Scarp. It is classified by 
the Department of Conservation and Land Management as a 
Priority 2 species, i.e. one which is poorly known or rare although 
present in the conservation estate and not under immediate threat. 

On 22 January 1993 1 found R diaphanophleba flowering at “Amarillo 
Farm” (32°27'S, 115"49'E) on the west bank of the lower Serpentine 
River, 13 km north-east of Mandurah and less than 7 km from the 
coast on the western side of the plain. A voucher specimen (AHB 
4262) has been lodged with the Western Australian Herbarium. 
Only one plant was noticed but it was not searched for, and others 
were probably present. The next nearest known location is from 
“on the west bank of the Serpentine, north of Lake Goegrup” (K. 
Atkins collection in the Western Australian Herbarium, collected 
in 1983). Lake Goegrup is about 8 km downstream (south) of the site 
of my collection. Parsonsia is probably at its westernmost limit of 
distribution here as estuarine conditions are noticeable shortly 
downstream. The Parsonsia at “Amarillo Farm" was climbing up the 
stems of Baumea articulata on the bank of the river, under Flooded 
Gums, Eucalyptus rudis. 

Flowers of this plant were being visited by a single male Lesser 
Wanderer butterfly, Danaus chrysippus petilia (Stoll). The butterfly 
stayed at an inflorescence for several minutes, apparently feeding 
from flowers which were open at the time. Presumably this species 
is a pollinator of Parsonsia, but as the butterfly was not caught, it 
was not possible to tell whether it was actually carrying pollen. 

On 16 May 1993, Parsonsia was found to be in full flower in a large 
population on the banks of the Serpentine at “Lowlands”, about 7 
km south-west of Mundijong. Here, two Wanderer butterflies 
(Danaus plexippus plexippus (Linnaeus)) were seen visiting flowers of 
Parsonsia. Again, it was presumed that the butterflies were 
pollinating, but they were not caught to determine whether they 
were actually transporting pollen. 

Common and Waterhouse (1982, Butterflies of Australia, Field Edition, 
Angus and Robertson, Sydney) list a number of plant species from 
the Asclepiadaceae as being food sources of the larvae of either the 
Wanderer or Lesser Wanderer, but do not list any food plants for 
the adult butterflies of either species. The Apocynaceae is very 
closely related to the Asclepiadaceae and Parsonsia might therefore 
also be a potential food plant for larvae of the Wanderer or Lesser 
Wanderer. Common and Waterhouse also state that larvae of the 
related D.hamatus may feed on another species of Parsonsia in north¬ 
eastern Australia and the related genus Euploea may also feed on 
species of Apocynaceae. Further observations would be of interest. 

- ALLAN H. BURBIDGE, Dept of Conservation and Land 
Management, Wildlife Research Centre, PO Box 51, Wanneroo 6065. 
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CLUB NEWS 


Programme 

General Meetings are held on the first Friday in the month at the 
Naturalists’ Hall, 63 - 65 Meriwa Street, Nedlands, at 8p.m. 

The Retired and Leisured Group meets on alternate Wednesdays at 10a.m. 
Excursions and field days are planned from time to time and will be 
advertised in the Club’s monthly newsletter "The Naturalist News”. 


THE WESTERN AUSTRALIAN NATURALIST 

(Journal of the W.A. Naturalists’ Club) 

Editor 

MR JOHN DELL 
W.A. Museum 
Francis Street, Perth 6000 
Telephone 427 2788 

The Western Australian Naturalist publishes original 
data on all branches of natural science pertaining to 
Western Australia. Originals and two copies of 
manuscripts should be submitted to the Editor for 
review by two referees. Authors are requested to follow 
current editorial style. If possible, manuscripts should 
be submitted on an IBM compatible 5 % disk in either 
ASCII or Microsoft Word v3 format. High quality 
illustrations suitable for some reductions in size are 
preferred. 


DONATIONS TO THE CLUB 

Members are reminded that they may make financial contributions to the 
club. This funding is very important from the Club’s point of view, as it 
helps our publication activities, hall maintenance and other miscellaneous 
activities. Members are asked to remember the club and its needs when 
preparing their Wills and Testaments. 
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Annual Membership: Senior, $38; Double Membership: $48; Family 
Membership: $48; Nomination Fee (Seniors only): $5; Preceding 
Subscriptions include “The Western Australian Naturalist”. Intermediates 
(aged 14 -17 years): $22; Juniors (aged 9 - 13 years $21): $22. 

Further copies of “The Western Australian Naturalist” (or back copies) are 
available from the Treasurer 








HANDBOOKS 


The Club’s Handbooks are for sale 

No. 2 

Natural History Specimens: Their Collection and 
Preservation 5th Edition. Price $4.00 

No. 7 

The Dragonflies (Odonata) of South-western 
Australia. By J. A. L. Watson. Price $3.50 

No. 10 

A Guide to the Coastal Flora of South-western 
Australia. By G. G. Smith 2nd Edition. Price $8.00 

No. 11 

The Natural History of the Wongan Hills. K. F. 
Kenneally (Co-ordinator). Price $6.00 

No. 12 

Mangroves of Western Australia. By V. Semeniuk, 

K. F. Kenneally and P. G. Wilson. Price $6.00 

No. 13 

A Naturalists’ Guide to Perth. By B. M. J. Hussey, 

M. Southwell-Keely and J. M. Start. Price $10.95 

No. 14 

Checklist of the Vascular Plants of the Kimberley, 
Western Australia. By Kevin Kenneally. Price 
$8.00 


Prices shown do not include postage and packaging * 




